Localization of the ankyrin-binding site on erythrocyte membrane protein, band 3.
The predominant attachment site of the spectrin-based cytoskeleton to the erythrocyte membrane occurs via the interaction of ankyrin with the cytoplasmic domain of band 3 (cdb3). In order to further characterize this interaction, we have conducted experiments to localize the ankyrin-binding site on cdb3. Four monoclonal and three antipeptide polyclonal antibodies were raised against cdb3 and used in competition studies to identify regions of close association of cdb3 with ankyrin. Antibodies to regions of cdb3 near the cytoplasmic domain-membrane spanning domain junction had no effect on 125I-ankyrin binding. Likewise, an antibody to a highly conserved region between residues 142 and 154 did not inhibit ankyrin binding. However, antibodies at or near the cysteine 201-317 cluster and the proposed proline-rich hinge in the center of cdb3 were potent inhibitors of ankyrin association, as were antibodies to the acidic NH2 terminus. Additional evidence for interaction of ankyrin with the NH2-terminal region of cdb3 was obtained by demonstrating the ability of ankyrin to inhibit tyrosine phosphorylation of cdb3 at its NH2 terminus by a purified calf thymus tyrosine kinase. These studies reveal two regions of cdb3, distant in primary sequence, which interact with ankyrin. A specific conformation of cdb3 may be required to permit these regions to simultaneously associate with ankyrin and allow binding to occur.